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INTRODUCTION 


This report supplements the date contained in’ Bureau of Mines’ ‘Information Circular 
6156, "Special features of core drilling in the salt beds of Western Texas and New Mexico," 
by J. S. Wroth. That circular dealt with the ‘drilling of the first 12 of the 24 potash tests 
made by the U. S. Bureau of Mines in cooperation with the U. S. Geological Survey; this re- 
port is concerned With the State sBesl of the last 12 tests. 
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The writer is indebted ‘to R. E. Hesaneocen, a Bison of iigiers engineer who had charge 


of the drilling of tests 13 to L7,. for his phe PF oRe yes records on the drilling of thés® 
tests; 


PRINCIPAL POTASH MINERALS PRESENT - 


Three potash minerals have been found in the Permian Basin in important quantities: 
(1) Polyhalite, a potassium, magnesium, and calcium sulphate (2CaS0,.MGSO4.K2S04.2H20) which 
18 very Slowly soluble in water; (2) carnallite, a potassium, magnesium chloride (KMgCl 3 
6H20) which is extremely soluble in water;:and (3) sylvite, a potassium chloride (KCl) 
Which. is readily solubie, especially im hot-water. “It is obvious” that if polyhalite is pres- 
ent it ‘oan -always be. discerned in. well ‘cuttings, while carnallite and sylvite, being more 
readily soluble in water, would nearly always dissolve in the water used for ordinary drill- 
tng. a We aa en, es hehe Pipe Ses Setthts Bett | ike 


DRILLING PRACTICES 


Specifications.— Contract specifications are set forth in Information Circular 6156, 
Previously referred to. 

| Equipment.— In addition to the description of equipment given ‘in Information Circular 
6156, further points of interest are noted in the following paragraphs. 

Aside from requiring the use of a double core barrel, no specifications were made as to 
the equipment to be used. ‘As it happened two contractors were successful in obtaining all 
the work, One contractor used steam for power, oil as fuel, a spudder to churn-drill the 
Overburden, and a steam=powered core drill and steam-driven solution pump to core the salts. : 
The other Saag ts used a ict ely daa bae 2 core drill, with ‘fishtail bits to drill the over= 
i- The Bureau of Mines will welcome reprinting of this paper, provided the following footnote coknopledetont 1 used! 
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"Reprinted from U.S. Bureau of Mines Information SSTOuAae 6679." 
2 + Associate gos engineer, U. Ss. ‘Bureau of Mies. | | 
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vuuspowou wigly oF CU T leeu 1M Suu Waterial, and in some cases more often. Fishing jobs on 
a spudder are usually less difficult than on a rotary machine, and less time is required to 
recover the bit. Fishtailing in caving formations has a decided advantage over the use of 
the spudder in that the drilling solution may be made heavy with mud, which cements the for— 
mations and tends to eliminate the caving. The water used in spudding has a decided tendency 
to make the formation softer and more apt to cave in and catch the spudding tools. ‘With the 
use of the fishtail bit, more time is required to go in and come out of the hole, as the rods 
used must be unscrewed for each trip in and out, while the spudder drilling line winds on 
the reel without stopping. Three men are required a8 a crew for fish-tailing, whereas only 
two men are needed on a spudder rig. 

The steel derrick furaishes a stronger structure than’ ‘the A frame for the handling of 
casing and tools, more floor space to operate the drill, and being. higher, ‘a longer stand of 
rods can be used, which means a material saving of time in going in and coming out of the 
Ole. The erection time is about the same for both rigs, although initial investment in the 
steel derrick is higher: A steel] derrick may be vwsed' with either the’ Spudding rig or with 
the fishtail rig. 

Steam offers more flexible power: ‘and cheaper" fuel than gasoline, but requires more 
water and more fuel. These are factors to be seriously considered in regions where water 
is scarce and where hauling of both water and‘ fuel oil is difficult and expensive. Scale 
in the boiler must be contended with, and the boiler must be washed and cleaned about once a 
week to insure safe operation. -Gasoline is a more expensive fuel than oil, but less of it 
is required and it is oheaper where haulage is ‘considered. Gasoline-driven drills have 
greater maintenance costs- than steam.outfits, but the writer is of the opinion that ia a 
country such as the Permian Basin, where practically all water contains much gypsum and where 
water and fuel must be hauled some distance, a‘gasoline driven rig is more sSheaply operated. 
If a gasoline driven spudder is available, it is more desirable than a fishtail rig to drill 
the overburden. cts Sere nt SNe re 

Further Notes on Handling of Tests.-— Procedure for drilling the overburden was left to 
the: judgment of the contractor's drilling superintendent, “and no definite ‘program was laid 
out..by the. Bureau of Mines.. -Inasmuch as the responsibility fdr “putting aowi the test. lay 
with the superintendent, and the amount of casing used was of no interest to the bureau, he 
could start as large a hole as he thought necessary in order to get a full 24-inch salt core, 
and could use just as much or just as little casing “as he’ deemed wise, provided his casing 
shut off all water above the salt. The bureau engineer and the survey geologist tried always 
to give the contractor casing seats above the salt, so that he would not have to cement his 
last string of casing in the salt. PRP ae SS 

As a rule the drilling of the various tests proceeded along more or less the same lines. 
A hole large enough. to take a joint -of 10-inch casing was’ started at the surface: then the 
size of the hole was reduced and drilled to take 84-inch casing. The length of 8}~inch 
casing varied, as. in some tests it was used to shut off omly the top water, and in others to 
shut. off all waters above the salt... From the bottom of the 84~inch’ casing t6 the top of the 
salt, 6-5/8-inch casing was run, and landed or cemented as required to make a tight joint 
before starting to core the salt. Usually an attempt was made to find an anhydrite band on 
which to Jand this casing, but if this could ‘not -be-done the casing was cemented in the next 
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best formation found. In several cases a tight seat was made by suspending the casing. from 
the collar of the test and cementing it in the salt. Then 5.3/l16—inch. casing was run, since 
the 6-5/8-inch casing was too large for the pumps to lift out the cuttings- from the hole, 
while the 5=-3/l16~inch gave approximately the proper velocity of the solution.to clean the 
hole at a pressure at the bit which was not so. high as to cause washing.of the core. In 
case it was necessary to shut off leakage of the drilling solution in.the salt, 44 or 3 .inch 
flush-joint casing was run or the 5-3/l6-inch casing was pulled, the hole reamed, and the 
5-3/16—inch casing lowered. . The flush-joint casing was too light in weight to be handled 
without great care and was used only as a last resort. . 

The drilling solution was made up in a large tank or -sump by first ere water with 
Salt. Before starting the core drilling, the contractor was as a rule. allowed. to test. the 
tightness of the hole by filling it with this saturated salt solution. -No damage was done 
_the salt. formation in case the hole was not tight. and. the.salt solution .leaked out, -and the 
salt solution which would he lost.due to leakage was much cheaper than the solution saturated 
with salt, magnesium chloride, and potassium chloride. .If.the hole was..found to be tight, 
35 pounds of, magnesium chloride and a 4. pound.of .potassium chloride. per: gallon of-saturated 
galt solution were then added and the solution was circulated through the hole for several 
hours. In this way the solution was thoroughly mixed and the solution -originally used in 
the hole for testing was saturated with 'the other two chloride salis.. With the addition of 
the magnesium chloride, some of the sodium chloride. was precipitated and with the addition of 
potassium chloride, both sodium and magnesium chloride were precipitated to some extent. A 
sump placed in the return line or ditch hetwean the drill hole and solution supply sump col- 
lected the cuttings. and some of. the surplus salis, though most of the precipitated salts 
Were thrown out in the supply sump. As the hole was .deepened and more.solution became neces— 
Sary, saturated solution was added in small quantities from.a reserve supply tank. In the 
event that solution was lost for any reason whatever, the hole was cemented as outlined in a 
following paragraph, and new solution was made up and circulated as if ne core ieee eoe had 
just started. | = ee 

Comanting in the salt .to shut ate eer ere was successfyl if pisueniy done. Too often, 
however, it was attempted without following the proper procedure. .-The following method -has 
been found to be successful. The hale is bailed dry.to a point.below where the cement is to 
be placed, and a wooden plug fitting the hole tightly is set just below. the point where the 
shut-off is desired. The cement is mixed in a box.in the proportions of 5 gallons of water to 
one sack of cement, and an acoelerator is added just before the mixture is. run into the hole. 
The cement can either be poured through the rods, pumped in with the solution pump, or placed 
with a bailer. If rods are used care must be taken to see that they are-not left in the 
cement long enough to become set in the cement. .A.second plug is run on to the top of the 
cement, a weight is placed on it to force the cement out into the crevice or point of leakage, 
_ and the hole is filled with water to hold the plug in place. After the coment is thoroughly 

set, the plug is drilled out and the hole tested to see that it is tight. -- 

The amount of core cut during a shift depends upon the character of the formation and 
the skill of the. driller. . The driller was responsible for his shift,-and was in charge of 
_the operations, .qubjecot to orders from the drilling- superintendent or. teol-pusher.. 

As a rule the. weight. of the rods and core barrel was sufficient for cutting any salt 
formation, sylvite, carnallite, clay, shale,.or other soft formations. --To cout the. poly- 
halite or anhydrite, it was generally necessary to use the hydraulic feed to Zones the bit 
through these formations... : 

The use of diamonds was specified for core drilling in salt formations. Bit wear of 
. diamonds was small, since very littla-abrasive material-was- encountered after the-overburden 
was drilled, but diamonds had-.a.tendenoy to-tear- the core, especially if they: were well 
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rounded and well suited for drilling in harder rock. A set of well-rounded stones, specially 
selected from a large stock of excellent rock-cutting diamonds, was found to cut a very poor 
core.. If new diamonds were used and set with the sharp, umworn edges out, they cut Qa good 
core but had a tendency to chip. Bortz was used successfully when set with the sharp edges 
out, and had an advantage over ordinary black diamonds in being less expensive; in the event 
that the bit was stuok or lost in the hole and could not be recovered, less money was lost. 
Bits made up with stellite teeth, or with teeth of similar especially hard alloy, were found 
to cut a more satisfactory core with less tearing than the diamonds. Two types of bits were 
made up and both proved to be satisfactory if the teeth were kept sharpened. The first bit 
was made by building up, with a welding torch, triangular-shaped teeth onto a regular bit 
‘blank. Twelve teeth were used, in four sets of three teeth each, the teeth being narrower 
than the face. of the bit and staggered to allow free passage of solution at the cutting point. 
Each alternate tooth had a wing on the side of the bit to insure ample clearance between the 
bit and the side of the hole. The bit was set up in a lathe and was ground to gage both in- 
Side and outside with an emery wheel. ‘The face of each tooth was then ground so that the 
cutting edge extended completely: across the face of the tooth. The second type was made by 
setting sharpened stellite inserts in a regular bit in the same manner as diamonds are set 
in the bit. -Both types should be set with an edge out and either changed when -duiled or re- 
ground to keep sharp and to gage. af. 3 : - 7 om —_~ 

Most of the poor core. was. caused by etching or washing; between which it -was-difficuit 
to distinguish; etching was due to an unsaturated drilling solution which dissolved the core, 
and washing to too high a solution pressure at the drill bit which caused a high velocity of 
the solution and wearing away of the salt. Etching usually showed in the sylvite or carnal-— 
lite bands as a leaching out of spots in the core, while washing showed as vertical runs 
along the length of the core. In neither case was the core lost, but a fair determination 
of the potash in the core could not be made if any appreciable portion of the surface was 
etched or washed away. . : 

Losses of core were due to several causes. The core barrel held 15 feet of core when 
full, and was usually pulled when it contained 1354 to 14 feet of core. If a driller took 
more than 15 feet of core, he ground up some of it to get it all in the barrel. If the core 
became blocked (that is, jammed or stuck in the inner barrel) some of it was bound to be 
ground up unless the driller pulled the core—barrel at once. In either case, some of the 
core was lost. Sometimes when the barrel was pulled, the core did not break exactly at the 
bottom of the hole and a stub of core was left. The length of the stub has been as much as 
4 feet. If the driller was aware that the stub had been left and was careful in going back 
in the hole, he could set the. barrel over the stub and pick it up with the next barrelful:; 
otherwise it was crushed and lost. Practically all-core losses were due to carelessness, 
though there were some extremely soft formations that washed away rather than cored. 

If. there.was.no loss of core,- the length of the core as cut was always longer than the 
depth of the hole because the core broke at the edges of: the various formations. It could 
not be fitted together as it was in the hole, and gave an overage. The driller got no credit 
for overage. of core, but was charged with all losses. .The overage was:absorbed in the re— 
port made by the bureau engineer when he measured the core each week. Inasmuch as the con— 
tractor got a bonus for core recovered, it -was to his advantage to bring up all the core 
possible. After the core was measured, the box was nailed or locked and was hauled to the 
Bureau of Mines.core house in-town, where it was held to be-turned over to the survey's 
geologist for a careful geological logging and the cutting of the economic portions. These 
portions were sent to yeonanerer Or chemical analysis and final report by the U. S. Geo - 
logical Survey. a 8, Rao elses ae, 

..The following tables give a. soupiete record of operations at each well, Perens con~ 
tract costs and average-figures,-for Wells 15 to 24, inclusive... =---: SS. yume cae Sie - 
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rjorm Ce] 
il i s 
Well Location Total depth |Footage drilled; Footage Core~ Core- 
. No... County |. State | 4m overburden-| | “-pecovery ‘recovery; =~ 
Sees = 55: =e an et - oe Se per cent 
{Feet Inches! Feet Inches |Feet Z Inches |Feet Inches 
13. Eddy |N--Mex.| 2,139 0 he eard 25-@ 11,289 -0- |1,281 3 99.4 
14 |Lea do. | 12,027 6| 11,179 - 6+;-+848--0 | 822- 0 96.9 
15 |Eddy do. 1,079 6| - -614 ----0-}+-565 6 565 6 | 100.0 
16? |Chaves; do. 514° 0; 361° 6 | 1s 6 | 152 6, 100.0 
17 Lea do. | 32,825 0) *1,565 -- 0 /1,260 -0 [1,260 0; 100.0 
18 |Loving|Texas: | 1,876 0| 1,205 0 | 671 0 669 0 99.7 
19 |Lea (N. Mex.{ 2,011 6) 1,243 - 0 | 768 6 767 892 99.8 
20 jLea do. 2,302 4] 1,325 oj| 977 4 977 4, 100.0 
21 |Lea do. 3,010 0| 2,079 0 | 931 0 925 0 99.4 
22 = |Eddy 40.---| -1,724 --O4 ---606------0-+1,;218° -0 [1,103 0 98.6 
23 |Eddy do. | 904 0| -495 0); 409 0 | 406 0 99.3 
24__|Grand (Utah _ |_2.731_0;_1.178 oo - [_553__0 |_540_ 6 |__97.7__ 
Totals ,522,143 10|°12,601 0 19,542 10 |9,469 3 99.2 


Seige eee ea 

1 = Test 14 was originally an oil and gas--structure test drilled by-the-Humbie 
Oil & Refining. Co., it was taken over-at enn: feet 6 -inehes- and cored from 
that point. 

2 = Shallowest: test drilled by-the Bureau'of-Mines. . -—- Pte aces 

5 -— Test 17 was-an oil and gas test drilled by- the Empire Gas & Fuel Oo. it -was 
plugged back to 1,540 feet, a deflector set in the hole, and cored from 1,565 
feet where a full-sized core was first obtained. 

4- Deepest test drilled by the Bureau of Mines. 

5 — Overburden of tests 14 and 17 included in this figure. 


Casing Record and Contract Costs for Churn and Core Drilling, Wells 13_to 24 


Contract Costs : 
Well Casing record | Churn drilling ~~ 7 


13 | 1,514 0 -} --740*- O- [$4,887.50[-"$5.75 ---~ 

14 | 2,050 0 | 138 3 (12,398.51) 2,03. 
15 897 0 897 0 | 2,955.50} 6.75 

16 252 0 212 O | 2,078.63; 5.75 

17 | 4,588 O | 3,038 9 2989620 | 1.85 


1 = Strueture test taken over from Humble Oil & Re- 
fining Co. at 1,179 feet 6 inches. This amount 
represents amount paid drilling contractor for 
casing which was not recovered. 

2 =- Test was taken over from Empire Gas & Fuel Co. 
and plugged back to about 1,540 feet. A de~- 
flector was set and coring started. At 1,565 
feet the first full-sized core was obtained. 
This amount represents the cost of deflecting 
the hole ($1,500) and the amount paid the En~ 
pire Co. for casing left in the hole ($1396.20). 
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Casing Record _and Contract Costs for Chyurn_and Core Drilling, _ aichoapicuilecnaial 
eer aaa ET | 
Well | “Casing record |__ Churn drilling = ... 
_No._|____Set____|__ Recovered |__Total _ (Per foot . 
| Feet Inches | Feet Inches | 7 : _ 
18 | 2,702 O | 1,902 0 | 7,230.00; 6.00 .” = % 
19 , 2,995 11 | 2,907 7 | 6,090.70: 4.90 
20 | 2,992 0 | 2,488 O , 6,492.50; 4.90 ; 
21 | ‘No ca |12,370.05| 5.95 ; 
22 | 860 : - 6 | 3,605.70; 5.95 
23 | 726 (0. | 2,945.25; 5.95 
24 | 1,202 e = : |7,009.10,___5.95_ 
Totals |20,779 ‘rs 13,616 60,959.64, 4.84 


x. pe # Ce eternal LL Ed 


cial cance tach tal ene tmean ds a wl aaa Weil oie deci is eas cee 


= 


Total |per foot of 
Well Core drillin _;Churn & core |tctal depth, 


No. |Dri piling _ \Core _recovery |_ Total__'Per foot i _drilling | 


cep 


13 $10,956.50, $1,281.25 $12,237.75, $9.49 ; $17,125.25 | $8.01 
140 | 7,208.00, 822.00. | 8,030.00; 9.47 ; 10,428.51 | 5.14 
15 | 4,806.75 | 565.50 | 5,372.25, 9.50, 8,327.75 , | 7.71 . 
16 | 1,296.25, 152.50 | 1,448.75; 9.55 , _ 3,527.38; . 6.86 
7 |11,970.00; 2,520.00 ; 14,490.00, 11.50 , 17,386.20. 6.15 
18 | 6,374.50, 1,338.00 | 7,712.50; 11.49 | 14,942.50 , 7.96 
19° |757917.45) eee 9.70 | 13,542.47 | 6.73 
20 | 7,525.44, 1,954.67 | 9,480.11} 9.70 , 15,972.61 , 6.94 
21 | 9, 310.00 1,850.00 | 11,160.00, 11.99 , 23,530.05 |  —«+7.82 
22 |11,181.00, 2,206.00 | 13,387.00; 11.97 , 16,992.70 | 9.86 
23 | 4,080.60, 1. 00 | 4,902.00; 11.99) 7,847.25 | 8.68 
24 |5,530.00 1,081. 081.00__1.26.611,00! "11.95, )_13.620,10.|___ 7.87 
iorielee. 165.89; 16,117.24. |102,283.13; 10.72 | 163,240.77 | 7.37 
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ells_15_to_24 


Total ; Moving in, Available for |Actual drilling ;Miscellaneous 


No. |days on; setting up, drilling time delays 
e site .|plugging etc.,|*Days (Per cent{/ Days |Per cent|Days |Per cent 
ince a days [ere | a tds ac. it = ie 5 yale vhapdiaal 
13 | 82 - 41 41 |» 100 26.8| 65-4 | 14.2] 34.6: 
14 | 63 362 «| 27 100 13.0} + Bis6* | '1ssT'| wee 
15 37.2 447 20.2/ 100 10.5] 52.0 9.7| 48.0 
16 22.7 10 12.7|° 100 6.4] 50.4 6.3| 49.6: 
an a °33 pi 29.4) 100"; 22.2) ‘72.1 8.2] 27.9 
18 | 110.3 | 14 ; 496.3; 100 {| 31 | 32.2 |°65.3| 67.8 
19 | 115.3 438 °77.3, 100 30.9| 40 546.4) 60° 
20 | 88 «| °40 48 YOO: |~ 35.9, 74.8 | 12.1] 25.2 
21 82 726 56 - 100 42.7; 6.3 15.5 83.7 
22 55.1 | 22 33.1} 100 S2.2| 67.1. 1 10:9: 3229 
23 OF | 11 *16 100 Lice). 70 4.8; 30 
24 96.2 %12 1064,.2/ 100 24 28.5. | 60.24. 71:5 
Totals| 841.2 300 541.2} 100 | 276.7] 51.1 lpea.6 48.9 


1 = Includes 6 holidays. 

2 - Includes 6 days on deflecting job and 6 days waiting for deflector ce- ~ 
ment to set. 

5S = Includes 9.3 days when no sacs was used and 39.6 days spent in 
fishing for diamond bit. ; : . He seeee 

4 — Inoludes 13 Sundays that crews did not work. 

5 = Includes 32.3 days spent:in fishing for core bit. 

6 — Includes 14 Sundays and holidays that crews did not work, also 7 days:~ 
making water well for rancher... os -. ee 

7 - Includes 10 days taken by trucking contractor to move rig from Utah. 

8 = Includes 3.3 days when night crew was not used. 

9 —- Does not include time used to truck equipment to Utah. 

10— Includes time lost waiting for 9 cementing jobs to set (12 days); 2 days 
that crews did not work waiting for water; 5 days that crews: did not 
work waiting for chloride; 20 days delay while attempting to cement with 
salt solution in hole; and 2 days during which well was shut down while 
solution was being made MP to saturation eae ; 


I C .6679 e 


5901 


q tee | ee ‘]_-Fookaze.per 
eee _|ratat [actual aceite | ~ day -of- 
=o _|time, {_._ dng time -|}Total |Drilling 


a 


Well 
No. .|_Date started _ |—Date_tinisned__[davs. ‘Dave |Zexcant|time._tise 
13 |July 23, 1929 |August 8, 1929 -| 16 | 12.7; 73.1 } 53.1,-- 72.6 
14 | No churn drilling . = ——*| None| None; - : - ,-- 
15 |December 2, 1929 (December 13, 1929 | 11 , 6.7! 60.9 | 46.7,-~- 76.7 
16 |January 8, 1930 |January 19, 193C 110.3) 4.7! 45.6 | 35.1|-- 76.9 
17 | No. churn drilling. . | None| Nona! See. = 
18 |May 29, 1930 |July 9, 1930 40.5] 19.5; 48.2 | 29.8: -- 61.8 
19 |July.24, 1930. — [August 16, 1930. |20. | 14.9! 74.5. | 62.1) - 83.4 
20 |November 20, 1930 |December 23, 1930.|°28. | 18.7, 66.8 | 47.3, - 70.8 
21 |September 11, 1931|October 15, 1931 .| 34 | 24 | 70.6 | 61.1,: 36.6 
22 |May 28,.1931 . |June 14, 1931 - .+ 16.1| 8.8; 54.7 | 37.6|- 68.9 
ss |May 13, 1931 \May 24, 1931 {11 | 6.2; 56.4 | 45.0|:- 79.8 
slesmmann on Ran 4,198). |_38.4 oH ew Oo eed 
; | ‘Totals |225.3[130.9| 58.1. |°43.71 375.3 


1 - Three Sundays are not included. ~” 
2- Five Sundays are not included. ass é 
35 - Does not. include footage on tests 1ld_agd.17... 


Data_on Core Drilling 
i ¢ iAneeat setuat~e drille .|.. .. day oe. 
3 
} 


- 7 -ltime, |. ing time - |Total|Drilling 


Well| . | oe 
No. .|__Date starteg | '__Date finished _|days_|Days Per cent |time.; time _ 
13 [October 18,1929 |November 12, 1929 |.25 |.15.1| 60.4 ee - 85.4 
14 |August 28, 1929 |September 24, 1929|.27..|.13.9| 51.5 | 31.4]. - 61.0 
15 |December 13, 1929 |December 22,.1929 | 9.2/ 3.8|.. 41.3 |. 61.5} 148.8 
16 |January 19, 1930 |January.21,.1930 .|. 2.4)-.1.7; - 70.8 | 63.5). ~-89.7 
17 |April 18, 1930 |May 17,1930. . | 29.4| 21.2) 72.1 | 42.8, 59.4 
le |July 10, 1930 — |September 14, 1930|1'55.8] 11.5). .20.6 |.12.0; 58.3 
19 |August 21,1930. jOctober 28,..193Q.. ‘| 257- 3| 16... 27.9 ).13.4|. 48.0 
20 |January 4, 1931 j|January 28, 1932. |720. |.17.2)...86. .} 48.9; 56.8 
21 |November 11, 1931 |December 3, 1931 | 22 | 18.7; 85 | 42.3; 49.8 
22 |June 20, 1931 July 10, 1931 Be | 13.4; 78.8 | 65.8] 83.4 
23 iMay 25, 1931 May 30, 1931 | 5 ; 100 | 81.8; 81.8 
24 |September 4, 1931 {November 21, 1931 | ne g|_8.3) _318.}.|12.1|_ 66.6. 
| | Totals |315.9|145.8) 46.1 | 30.2; 65.4 


| 


1 - Includes 39.6 days spent in fishing for diamond bit. 

2 —- Ten Sundays are not included, but 32.3 days spent in fishing for diamond 
bit are included. 

5 ~ Four holidays are not included. 

4 —- Three holidays are not included. 
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DRILLING NOTES ON INDIVIDUAL TESTS 


. Test 13.- Moving into. the site.covered eight days, a major part of. which time was spent 
in building bridges and roads. Two days were spent in fishing for a bailer that was lost in 
the hole, but aside from that the spudding was done without delay..-A gas pocket encountered 
while coring at 932.feet blew the solution. from the hole. The gas soon. exhausted: itself, 
and it was not necessary. to cement, although at a. lower depth the solution -was lost in a 
crevice and two cementing jobs were-done before circulation was regained. wae 3 

Plugging and dismantling consumed 13 days. The 6-5/8=inch casing was shot at various 
depths and attempts were made to pull it. It finally came loose at the top -joint, the tight- 
ness probably being due.to cavings holding the casing rather than cement. ao Haas ! 

‘Test 14.~ A new. drilling machine was sent in to core. this test.. meantg zone days were 
required to rig up, as.a number of parts had. not. been sent. from the-factory.and had to be 
sent out later. Delays in drilling were accounted for mainly by one driller's being ill- and 
losing. 10 shifts of eight hours, and 4 idle days were caused by having -to wait for fishing 
tools. Waiting for the cement.to set on the first aerene of casing caused -the penance of- the 
delay. _. . ae oe ue ea 

Ten days were taken to ee the test.and to dismantle the rig, ween eaiie all of which 
was due to trouble in pulling the casing. Only 160 feet of 2,050 feet of casing was recover~ 
ed. This hole had been taken over from the Humble 0il & Refining Co. after they. had complet- 
ed a structure test to 1,181 feet and 6 inches. Government paid the Humble Co..contractor 
for the casing left in the hole. This amount ($2,598.51) represents the cost of drilling the 
overburden. a ee to © 2 ne ae ae ee re eee 

Test_ 15.— The 6-5/8-inch casing was set at 282 feat and the hole cored from 282 feet 
to 467 feet. The hole was then reamed to 515 feet and the 5-3/16—inch casing landed. Coring 
was resumed to 611 feet. At this point the solution was lost; so the 5-3/16-inch casing was 
pulled, the hole reamed to 611 feet 6 inches, and the 5-3/16-inch casing rerun. A day was 
lost when an air or. gas pocket was drilled into at 603 feet, and drilling. had to stop until 
the gas was exhausted. 

No casing was lost, as. the casing was not cemented. and was easily. pulled. ; 

Test 16.— This test was drilled from top. to. bottom with the coring machine,-a fishtail 
bit boing used on the overburden and a.core bit on the salt. . Delay in. drilling.the overbur- 
dep. was_ accounted for by.a 3-day wait for the cement.to set in a crack. at..344_feet,_and a 
e-day delay occasioned hy extremely cold weather which froze the pumps. -No aes shift was 
used during the qoring and there were.no other delays..... |... = us 
. best 17%.- Well 17 was originally drilled by the Empire Gas & “Fuel ‘be: as. nape Bi itaats gas 
test, was_plugged. back above. the salt, .a. steel deflector cemented in. the. hole, and.coring 
Started. The deflector was especially made for the job. and was. set. at 1,540 feet in the 
6-5/8—inch casing with 20 sacks of cement. Coring was then started, the bit-drilling through 
the side of the 6-5/8~inch casing and. a full core being. taken at 1,565 feet. Six days were 
required to set the deflector and an additional six days for the cement.to set thoroughly. 

_ Trouble was experienced.in recovering the casing, and nearly all.of it. was left in the 
test. Eleven days were taken to plug the test and dismantle the rig. ..The Government paid 
$1,500 for the deflecting job and $1,396.20 for the casing left by the oil company in the 
test. This total ($2,896.20) is the amount that is chargeable to the drilling of the over~ 
burden. aS a 
Test _18.- Of the delays on drilling. the overburden, about 10 days are chargeable to the 
fact that no night crew was used. A large part of the overburden was sandstone which wore 
out the fishtail bits after from 6 inches to 2 feet of drilling. The bits were faced with 
stellite, but. though it.was.better..than steal, the sandstone wore it..very..quickly. Over. 
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$1,560 was spent by the contractor for building up the stellite fishtail bits. 

At 1,295 feet a diamond bit was twisted off the core barrel and remained in the hole 
when the driller started coring before he had proper solution circulation... The 5-5/16—inch 
casing had been dropped and the last joint badly bent so that no fishing tools. could pass 
through the casing. When an attempt was made to pull the casing, it parted and left five 
joints in the hole. These five joints were drilled up with a special steel outting bit and 
the diamond bit finally recovered.. Nearly 40 days were lost in fishing for the. bit and -in 
Clearing the hole of the steel chips which had dropped in while the casing.was being drilled 

Test 19.— No difficulties were encountered in outting the overburden which was drilled 
with a spudding machine. Coring wag started at 1,243 feet... At 1,506. feet. the. diamond bit 
became wedged. in the hole in a dolomitic formation. and thse. bit.was. twisted.off... Left-hand 
rods were obtained from the. factory and. the.drilling rods were.backed off the. core barrel, 
together with the water head and inner core karrel. .A special reamer was.then. made and the 
outer coreg barrel was drilled up...A chip box was.used on.the reamer. and all the steel_ chips 
were recovered from the hole. . The chips were weighed and found to be within 2.ounces of. the 
weight of the outer core barrel when new. When the outer core barrel had been cut to the 
diamond bit and the hole washed for 24 hours with salt solution, the bit.was caught on a 
taper tap and taken from the hole, Thirty-two days were lost in waiting.for the left-hand 
rods and in fishing for the bit. | ' iin sheet t : 

_Twelve days were used in plugging feat ana. Arenantiane. oe The rig- Was. eoved to. the 
next location as it was dismantled. 4 sandy trail caused. the work to procead slowly. ..Very 
little casing was lost, as only the 5~3/16-inch was cemented. cites genie. 4 

Test 20.— No trouble was met with in drilling the overburden. At 1,125 feet a band of 
salt was found and without waiting for approval, the contractor started. to. tear down his 
spudder and erect his core drill, When he found that some, dolomitic formations. were still 
to be drilled and that he was apt to stick his diamond bit again, he tore down the core drill 
and erected his spudder to drill about 200 feet more. Ahout five days. wera lost..an this 
account. : 

The contractor needed additional, casing to finish the hole and ran a. serine of Sheveualy 
light 3-3/4 inch, some of which was lost when he pulled the casing. An extra seven days were 
consumed when the completed test was oonverted to a water well for a rancher. 

Test 2].~ The drilling of the overburden was done on subcontract by a local well-drill- 
ing contractor, who started too small.a hole in order to save a string af casing...At 1,076 
feet a quicksand was struck, and although the contractor tried for two manths he was not able 
to drill deeper. As he was short a string of casing, he could not casa off-.the quicksand 
and finally had to abandon the hole. A_new subcontractor who had had experience,in the lo- 
cality drilled the overburden with yery little delay, and any that occurred was due to me- 

‘hanical troubles. Coping was completed without serious.delay. .. . he - - 

Test 22 Z2.- The overburden drilling was done by. a subcontractor, and .no. peoned was kept 
by him of any special features. _ Some trouble was met on.account of lack of water: because of 
the extreme drought at the ine and the subcontractor was required to haul his water from 
considerable distances. 28 | 

Two days were spent in covering ane trails watt ere grass in Sraee that the. trucks 
hauling the coring machine could pass over them to reach the location. Three days. were lost 
when the crews took time off around the Fourth of July. 

As the coring machine was sent to U ah to drill test 24, eight days were taken to eae 
the test, dismantle the rig, and load the. equipment on trucks. oy 

Test 23.— The overburden was drilled with the coring machine, using a fishtail bit. No 
quehe crew was used and three days delay was charged to the: total time available for drilling 
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on that account. Two gas pockets blew the solutions from the hole at different times but no 
time was lost. 

Test 24.~ Test 24 was drilled in Utah; it was the only test drilled outside of Texas or 
New Mexico and at a considerable distance from the base of supplies. The overburden was 
sandstone, badly broken. and very close to a fault. Rock bits solved the drilling, but cre- 
vioes required nine cementing jobs, which caused a total delay of 12 days. Water had to be 
obtained from a seep, and four days were lost while the crews waited for enough water to 
flow into the seep so that they could have enough to drill continuously. 

Coring was started at 1,178 feet. At 1,206 feet, a leak in the formation developed and 
an attempt was made to cement without bailing the salt water from the hole. Later a second 
attempt was made at the same point without success. Finally the hole was bailed, a plug set 
below the leak, the cement run in through the rods, and a second plug set on the cement. 
After three days the plug was drilled out and the test completed without any further diffi- 
culty. Twenty days were lost on these three cementing jobs that could have been saved. 
Seven days were lost on account of not having enough magnesium chloride on hand, and having 
to wait while trucks brought 12 tons from the contractor's warehouse at Carlsbad, N. Mex. 
The 6quipment was then trucked to New Mexico and the twenty-first test was cored. This con- 
pleted the work. 
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